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TI Fluor escer.t labelling of ci cs e 1 y- spa :e d aldehydes induced in 
DNA t v bleomycin- Fe III 

AU Chakrabarti, 3.; Mahrncod, A.; Makrigi o rgcs , C. M. 

CS Joint Center f A t radiation Therapy ana Dana Farcer Cancer Institute, 

Harvard Medical School, Boston, MA, 0.2215, U 3 A 
SO International Journal of Radraticn Biology '1990:, 75^8,, 10:5-1065 

JOLEN: IJR3E7; ISSN: : 9 5 5 -? :J2 
PB Tayl:r i Francis Ltd. 
DT Journal 
LA English 

AB The curpse of this study was 1 o test the ability of two novel fluorescent 
reagents fiu:rescen: a 1 deny de - reactive rrde (FARP) and FARPhc, to 
label aldehyde- cont g . site.: ( p r mc rp a 1 1 y abasic sites; generated 
in DNA by t.te r adi omime t i c drug bleomycin, and to use 

flu: res cent energy transfer' from FARPhc (d:nor) to FARP ( accept or) to 
q u a n t i t a t e sue h c 1 o s e I y - s p. a ceo; sites. FAPT h c , 7 - h y a r o x y c c um a r i n - 3 - 
carboxylic a:n ( i ( ( ( ami n z> - oxymet hy 1 } carhenyl) hydrazine) ca rb cnyl ethyl ) 
amice) was synthesized witn a ::rot:ool similar to the one recently 
reported for FARP (a f iuo res cein-b ased pztei . Both FARPhc and FAF.P form 
stable oxime bonds with the open- chain aldehydes generated up :n acidic 
depunnat l on of DNA. Plasmid DNA exposed to 
bleomycin- Fe ( I I I ) - as co rbate undergoes extensive st rand 

breakage, and upon subsequent reaction with FAF.P ho and/or FARP it becomes 
flu: res cent l.y labeled, indicating the generation of 

aldehyde-cont g . sites. The binding of the probes t: calf thymus or 

plasmid DNA results in significant fluorescent energy transfer 

among closely- spaced f lu o r oph :■ r es , as revealed by the flu:rescence 

increase following digestion of f .1 uc- res cent 1 y labeled samples 

with nuclease PI. The fluorescence quenching is most evident when both 

FA FT ho and FAFO are used simultaneously to trap aldehyde sites. When 

single-stranded oligonucleotides engineered to contain either 

one or two closely spaced bleomycin binding sites are exposed to bleomycin 

and then f 1 u c res cent 1 y labeled, the oligonucleotides 

demonstrate significantly increased fluorescent energy transfer with two 

binding sites indicating a dependence of aldehyde site generation and 

clustering on the local sequence of a single strand. In conclusion, a new 

detection method for DNA damage induced by bleomycin following 

fluorescent labeling cf aldehyde gr o up- cont g . sites (FLAG.:) and 

their clustering via fluorescent energy transfer is demonstrated. The 

method is applicable to any form of DNA. This work may lead to 

a general approach for the quantification of multiply damaged sites in 

DNA, a subset, of DNA lesions that may have major buol. 

si gni f i canoe . 
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TI Chemical methcds of INA and PNA fluorescent labeling. 
AU Proudnikov D; Mirzakekov A 

CS Engelharat Institute of Molecular Biology, Moscow, Russia. 
SO NUCLEIC ACIDS RESEARCH, (199-c Nov 15 J 24 (22) 4 535-42. 

Journal code: 08L; 0411011. ISSN: 0205-1048. 
CY ENGLAND : United Kingdom 
DT Journal; Article; ; JOURNAL ART I CLE ) 
LA English 
FS E'riority Jcur rials 
EM 19 9701 

ED Entered STN : 19 970219 

Last Updated on STN: 19970219 
Entered Medline: 19 970117 

AB Several procedures have been described for fluorescent labeling of DNA and 
RN'A. They are based on the introduction of aldehyde groups by partial 
depurinaticn of DNA or oxidation of the 3' -terminal r ibonucleos ide in RNA 
by sodium pencdate. Fluorescent labels with an attached 

hydrazine group are efficiently coupled with the aldehyde groups and the 
hydrazone bonds are stabilized by reduction with sodium cyanoborohydride . 
Alternatively, DNA can be quantitatively split at the depurinated sites 
with ethylenedi amine . The aldimine bond between the aidehyde group in 
depurinated DNA or oxidized PNA and ethylenediamine is stabilized by 
reduction with sodium cyanoborohydride and the primary amine group 
introduced at these sites is used for attachment of 

isothiocyanate or succinimide derivatives of fluorescent dyes. The 
fluorescent DNA labeling can be carried out either in solution or on a 
reverse phase column. These procedures provide simple, 
inexpensive methods of multiple DNA labeling and of 

introducing one fluorescent dye molecule per RNA, as well as quantitative 
DNA fragmentation and incorporation of one label per fragment. These 
methods of fluorophore attachment were shown to be efficient for 
use in the hybridisation of labeled PNA, DNA and DNA fragments with 
oligonucleotide microchips. 
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TI Bi ctinylati :n cf DNA on memkrane supports: a procedure 

for: preparation and easy control of labeling of nonradioactive 
single-stranded nucleic acid probes. 

AU Didenko V V 

CS Department of Immunclcgy, Institute of Transplantology and Artificial 

Crgans, Moscow, Russia. 
30 ANALYTICAL BIOCHEMISTRY, (19 93 Aug 15) 213 (1) 75-8. 

Journal code: 4NK; 0370535. ISSN: 0003-2697. 
CY United States 

DT Journal; Article; (JOURNAL ARTICLE) 

LA English 

FS Eriority Journals 

EM 199312 

ED Entered 3TN: 19940117 

Last Updated :.n STN: 1 9940117 
Entered Medline: 199 31203 

AB We have used M13 s ingle- s t randed DNA bound by uv to small pieces 

of nylon membrane for the synthesis of kiotinylated single-stranded DNA 
probes. The labeling method requires a large fragment of DNA polymerase I 
and random hexanucleotides . There is no need for previous linearization of 
the template. The clean pror.e is removed from the membrane by a single 
wash step. The synthesized probe is completely free of unincorporated 
precursors. This makes possible the easy control of the reaction of 
incorporation of biotinylated analogues into the probe by simple staining 
on the filter, thus allowing evaluation of the efficiency of labeling. The 
DNA membrane can be stored for reuse. With the procedure described it is 
possible to biotinylate many DNA fragments in parallel, simultaneously 
controlling the efficiency of labeling in a time- and cost-saving manner. 



